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The present study evaluated the criterion validity of the aggregated tasks of basic
cognitive processes (TBCP). In age groups from 6 to 19 of the Woodcock-Johnson 11
Cognitive Abilities and Achievement Tests normative sample, the aggregated TBCP, i.e.,
the processing speed and working memory clusters, correlate with measures of scholastic
achievement as strongly as the conventional indexes of crystallized intelligence and fluid
intelligence. These basic processing aggregates also mediate almost exhaustively the
correlations between measures of fluid intelligence and achievement, and appear to
explain substantially more of the achievement measures than the fluid ability index. The
results from the Western Reserve Twin Project sample using TBCP with more rigorous
experimental paradigms were similar, suggesting that it may be practically feasible to
adopt TBCP with experimental paradigms into the psychometric testing tradition. Results
based on the latent factors in structural equation models largely confirmed the findings
based on the observed aggregates and composites.

H.JIyo, J.A. Tommncon, [I.K.Jlerrepman. KputepuanbHasi BaTuaHOCTh 3a7a4 Ha 6a30BbIe
KOTHUTHBHBIE POLIECCHI.

B HacTosimieM uccienoBaHuN OLIEHUBAJIACH KPUTEPUATbHAS BAIUIHOCTD
arperupoBaHHBIX 3a/1a4 Ha 6a30Bbie KorHUTUBHBIC TTporiecchl (TBCP). B Bo3pacTHbIX
rpymmnax ot 6 10 19 ner u3 HOpMaTHUBHOM BEIOOPKH TECTAa KOTHUTHBHBIX CIIOCOOHOCTEH 1
noctmxennit Bynkok-JlxoncoH I arperupoannsie TBCP, Brittouaroiue kinacrepsl
CKOPOCTH NepepaboTKH U pabouell maMsATH, KOPPETUPYIOT C U3MEPEHUSIMH LIIKOJIBHON
YCIIEBAEMOCTH CTOJIb K€ CHIIbHO, KaK M KOHBEHIIMOHAJILHBIE MEPBI KPHCTAJUIN30BAHHOTO
1 (pITIOMTHOTO MHTEIUIEKTa. DTH COBOKYITHBIE MEpPhI 0a30BOH 1epepadOTKH HHPOPMAIHH
TaKXKe MPAKTUYECKH NCUEPIBIBAIOIIE OTIOCPEAYIOT KOPPEISIIUN MEKIY U3MEPEHUSIMH
(ITFOMTHOTO MHTEJUIEKTA B JOCTIKEHHUH, M OOBSCHSIIOT 3HAYUMO OOJIBIIE B MEpax
JTOCTHKEHUH, YeM MoKa3aTesb QIIIOUAHBIX CIOCOOHOCTEH. Pe3ynpraTel ananm3a BEIOOPKH
n3 Western Reserve Twin Project ¢ ucnons3oBannem TBCP ¢ 6osnee ctporoit
HKCIEPUMEHTAIBHOM MapagurMoil ObUTH CX0KUMH, YTO TIO3BOJISET MPEATIONIOKUTD, YTO
MorJia Ol OBITh MpaKTHYECKU ocyiecTBuMoi anantaius TBCP ¢ skcniepuMmeHTanbHOM

MapaiurMon K ICUXOMETPUUYECKON TECTOBOM TpaauliuK. Pe3ynbTaTsl, OCHOBAaHHBIC HA



JATEHTHBIX (PaKTOpax JTMHEHHO-CTPYKTYPHBIX MOZEIEH, BO MHOTOM IOITBEPIHITN
pe3yJIbTaThl, HOTYUYEHHbIE HAa HA0II0JAaeMbIX COBOKYITHOCTAX 3a/1a4.
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Table 1
R*s and R” increments on composition levels 1, 2, and 3 of the W-J 111 data analysis

Crierion measure: WJ Total Achievement
Age: 6-8, N=1095  Ape 9-13, N=2241  Age: 14-19, N=1641

K AR? R* AR? i AR
Composition Level |
Working Memory Cluster 0360 0360 0397
Processing Speed and Working Memory Clusters 0475 115 0,494 0134 0.523 0.126
Processing Speed Cluster 348 0.336 0360
Processing Spead and Working Memory Clusters 0,475 0127 0, 494 0158 0,523 163
Processing Spead Cluster 0348 0.336 0360
Processmp Speed and Fluid Reasoning Closters 430 (LORE (1. 467 0131 0539 LN )
Fhuid Reasoning Clhister 0.281 0.303 0.410
Processing Speed and Fhuid Reasoning Clusters 0436 0155 (.467 164 0.539 0129
Fluid Reasoning Cluster 0,281 0.303 0.410
Working Memory and Fluid Reasoning Clusters 0.423 0142 0438 0135 0520 0110
Working Memory Cluster 0360 0.360 0.397
Working Memory and Fluid Reasoning Chusters 0,426 0.063 0.438 0o78 0.520 0113
Campasition Level 2
Fluid Reasoning Chister 0281 0.303 0410
Processing Speed+Working Memaory Composite 0,504 0,223 0,538 0,235 0,597 0.187
and Fluid B Choster
Processing Speed PWorking Memory Composite 0,475 0,494 0.522
Processing Speed+Working Memory Composite 0.504 0,029 0.538 0.044 0.597 0.075
and Fluid B Claster
Comprehension Knowledge Cluster 0348 0,462 0.563
Processing Spead+Working Memory Composite 0554 179 0.645 0183 07135 0.152
and Comp K Chuster
Processing Speed+Working Memory Composite 0.475 0,494 0,522
Processing Speed +Working Memory Composite 0554 0079 0.645 0.151 0715 0193
and Comp K Chister
Comprehension Knowledge+Fluid Reasoning 0410 0488 0.59
Composite
Processing Speed +Working Memory Composite 0551 141 0.623 0.135 D698 0.102
and Comp K+Fluid B Composite
WJ Processing Speed+Working 0.475 0.494 0.522
Memory Composite
Processing Speed +Working Memaory 0551 0076 0.623 0129 0.698 0176
Composite and Comp K+Fluid
R Composite
Composition Level 3
General Intellectual Ability Index 0518 0.563 0.656
Processing Speed-+Working Memory+Fluid 0498 0.335 0.597
B Composite
Processing Speed +Working 0548 0L623 0.6%6

Memory+Comp K4+Fluid R Composite

Mote: The &% values listed in two adjacent rows we obtzined from two multiple regresion models emploving the indicated
predictors. The model in the bottom row employs an additional predictor not included in the model above, and the AR” value
stands for the 8° increment coused by the additional predictor,




Table 2

Resuls from SEM analyses of W-J 111 Data (Age: 6-19, N=497%)

Multi-group model fit mdexes of the five-factor model

P df TLI CFl RMSEA (95% confidence interval)
Mull 35126626 198
Inv, Factorial Rel. 1026455 138 0.964 0,975 0,060 (0.056, 0,064)
Inv. Observed Resid. 1009364 121 0.958% 0.975 0.064 (0.059, 0.068)
Congeneric 741926 04 0973 0,987 0,058 {u_usz, I].Uﬁ].j

Contributions of the WJ Speed, WJ 'Wnrking Memory, Gf. and Ge Factors to the WJ Achievement Factor

Pradictors m model

R* changes in achievement factor

f-B 413 14-19

K® AR? r? AR? R’ AR
Speed, Working Memory, Gf (Model 1 B) 0,924 0,906 0,856
Speed, Working Memory, Gf, Ge (Model 1A) 0,927 0.003 0,917 0,011 0.930 0,083
Speed. Working Memory (Model 1C) 0,887 0904 0.730
Speed, Working Memaory, Gf (Model 11B) 0,924 0.037 0.906 0.002 0L856 0.126
Gf (Model 11 0,580 0598 0767
Speed, Working Memory, Gf (Model 1B) 04924 (.344 0906 0308 (L8536 0,089
Working Memory (Model 1D) 0, 868 0,887 0.676
Speed, Working Memory (Model 1C) 0, 887 0.019 0,904 007 0730 0,054
Speed (Model 1D) 0.575 0465 0454
Speed, Working Memory (Model 1C) 0,887 0.312 0904 0.439 0.730 0.276

Note: R is bused on | minus the estimated residual variance of the Achievement Factor in the related model, The & vahues
listed in two adjacent rows are obtained from two models employing the indicated predictors. The model in the bottom row
employs one or more predictors not included in the model above, and the AR” value stands for the 2 increment caused by the

additional predictons).

Changes in model fit

68 Y13 14-19
Ag*ibdy ArYIAd AyYAdf
(1) Equivalent Model A: four predicrors (Speed, Working Memory, G and Ge)
Impact of fiGe 034251 £.0311 7622411
Impact of Bspeea a4 Prrosing Memory 192.8402 24016872 11647372
{2} Equivalent Model 8: three predictors (Speed, Working Memory. and G}
Impact of fige 320711 087231 RO 30671
1"‘!’“:" of Fﬁpm.:l and ﬂmm Ksnwiry 95,6892 309 042 10419172
(3} Equivalent Model C: two prediciors (Speed and Working Memory)
Impact of Foagming Memary 11744401 385,097/ 20249811
Impact of fspeea 486211 12.503/1 663211

Mote: The impact of f coefficients) was evaluared by fixing the relevant § parameter(s) 1o zero, and calculating the chi-square
change induced by the zero constraint(s) placed on the full model. Symbol | mdicates the related chi-square change is

msiguficant at p=0.01.

Table 3
Zero-order correlations between aggregates of TBCP, WISC-R 10} scores, and MAT total scores based on WRTP data (Age:
6-13, N=312)
WISC-R WISC-R WISC-R Age-npdjusted WRTP processing
Verb. 10} Perf. 10 Full 1) MAT Total speed aggregate
WISC-R. Perf. 10) 0.661
WISC-R Full 1Q 0.820 0878
Age-adpusted MAT Total 0.677 0.503 0.678
WRTP Processing Speed Apgrepate 0464 0.575 0.571 0.635
WRTP STMWorking Memory Aggregate 0,563 0,539 0,616 0600 0506




Table 4
R*s and B® inerements on Composition Levels 1,2, and 3 of WRTP data analysis (Age: 6-13, N=512)

Criterion measure: age-adjusted MAT Total Achievement

Rk AR?
Composition Level |
STM/Working Memory Aggregate 360
Procezsing Speed and STWM Working Memory Aggregates 0305 0135
Processing Speed Aggregate (404
Processing Speed and STM Working Memory Aggregates 0505 0101
Performance 10 0.255
Processing Speed Agprepate and Perf. 10 433 0178
Processing Speed Agprepate 404
Processing Speed Agprepate and Perf. 10} 433 00292
Performance 10 0253
STM/Working Memory Aggregate and Perf. 10 0406 0.151
STM/Working Memory Aggregate 360
STM/ Working Memory Aggregate and Perf, 10 (406 (0363
Compogition Level 2
Performance 10) 0.255
Processing SpeedtSTMWorking Memory Composte and Perf. 10) 0507 0252
Processing Speed+STMWorking Memory Composite 0.303
Processing SpeedtSTM Working Memory Composite and Perf. 10) 0.307 0.004%
Verbal 10) 0458
Processing Speed+STM Working Memory Composite and Verb 10 0603 0.147
Processing Speed+STMWorking Memory Composie 0303
Processing Speed+STMWorking Memory Composite and Verb 10) 603 0102
Comprogition Level 3
Processing Speed+STM/Working Memory +Verb 1Q Composite 0.604
Processing Speed b STMWorking Memory 4 Full 1) Composite 561
Processing Speed+STM/Working Memory +Perf. 1) Composite 0.449

Note: The R® values listed in two adjacent rows are obtained from two multiple regression models emploving the indicated
predictors. The model in the bottom row emplovs an addinonal predictor not ncluded m the model above, and the AR? value
stands for the R” increment caused by the additional predictor.

* Refers to nonesignificance at p=0.01.



Table 5
Resufts from SEM anahvses of WRTP data (Age: 613, N=512)

Model fit indexes of the five-factor model
f df TLI CFl RMSEA (93% confidence mterval)
367,895 159 0,943 0,958 0,051 (0043, (059

Conmributions of the WRTP Speed, WRTP STM/Working Memory, WISC Performance, and WISC Verbal Factors to the MAT
Achievement Factor

R changes in Achievement Factor

Predictors in model R AR*
Speed, STM/Working Memory, Performance (Model 2B) 0,673

Speed, STMWorking Memory, Performance, Verbal (Model 2A) 073 0.095
Speed, STMWorking Memory (Model 2C) 0.662

Speed, STM/Working Memory, Performance (Model 2B) 0.67% 0016
Performance (Model 2D) 0,277

Speed, STMWorking Memory, Performance (Model 2B) 0678 0,401
STM Working Memory (Maodel 21y 0564

Speed, STMWorking Memory (Model 2C) 0.662 0098
Speed (Model 2D) 0.629

Speed, STMWorking Memory (Model 20) 0,662 0,039

Mote: B® is based on 1 minus the estimated residunl variance of the Achievement Factor in the reloted model. The R values
listed in two adjacent rows are obtained from two models emploving the indicated predictors. The model in the bottom row
employs one or more predictors not inchided in the model sbove, and the AR? value stands for the R” increment caused by
the additional predictor(s).

Changes in model fit

Ay’ Adf
{1} Equivalent Model A: fovr predictors (Speed, STMWorking Mewmory, Performance. and Verbal)
Impact of fyna 2916241
Impact Ofﬂgped and ﬂE‘Th‘!NM’l’.‘hg M=mory 14770352
(2} Equivalent Model B: three prediciors (Speed, STMWorking Memory, and Performance)
mpact of Fpoprmanee 1.5807/1
lmpar.:t of Jﬂ‘!‘ipaed and ﬂS‘l’hﬁWmin.g Memary 1560202
(3} Egquivalent Model C: two prediciors (Speed and STM Working Memaoryl
Impact of ﬂ‘i"l"l‘-'f’ﬂﬁwl:ng. Bimmiery 769301
Impact of Pape.q 188491

MNote: The impat of § coefficients was evaluated by fixing the relevant J§ parameter(s) to zero, and caloulating the chi-square
change nduced by the 2ero constramt(s) placed on the full model. Symbol § ndicates the related chi-sguare change 15
mnsignificant at p=0.01,
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